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<210> 1 
<211> 855 
<212> PRT 

<213> Leuconostoc mesenteroides 
<220> 

<223> catalytic domain 
<400> 1 

Asp Met Ser Thr Asn Ala Phe Ser Thr Lys Asn Val Ala Phe Asn His 
15 10 15 

Asp Ser Ser Ser Phe Asp His Thr Val Asp Gly Phe Leu Thr Ala Asp 
20 25 * 30 

Thr Trp Tyr Arg Pro Lys Ser lie Leu Ala Asn Gly Thr Thr Trp Arg 
35 40 45 

Asp Ser Thr Asp Lys Asp Met Arg Pro Leu lie Thr Val Trp Trp Pro 
50 55 60 

Asn Lys Asn Val Gin Val Asn Tyr Leu Asn Phe Met Lys Ala Asn Gly 
65 70 75 80 

Leu Leu Thr Thr Ala Ala Gin Tyr Thr Leu His Ser Asp Gin Tyr Asp 
85 90 95 

Leu Asn Gin Ala Ala Gin Asp Val Gin Val Ala He Glu Arg Arg He 
100 105 110 

Ala Ser Glu His Gly Thr Asp Trp Leu Gin Lys Leu Leu Phe Glu Ser 



1 



115 



120 



125 



Gin Asn Asn Asn Pro Ser Phe Val Lys Gin Gin Phe He Trp Asn Lys 
130 135 140 

Asp Ser Glu Tyr His Gly Gly Gly Asp Ala Trp Phe Gin Gly Gly Tyr 
145 150 155 160 

Leu Lys Tyr Gly Asn Asn Pro Leu Thr Pro Thr Thr Asn Ser Asp Tyr 
165 170 175 

Arg Gin Pro Gly Asn Ala Phe Asp Phe Leu Leu Ala Asn Asp Val Asp 
180 185 190 

Asn Ser Asn Pro Val Val Gin Ala Glu Asn Leu Asn Trp Leu His Tyr 
195 200 205 

Leu Met Asn Phe Gly Thr He Thr Ala Gly Gin Asp Asp Ala Asn Phe 
210 215 220 

Asp Ser He Arg He Asp Ala Val Asp Phe He His Asn Asp Thr He 
225 230 235 240 

Gin Arg Thr Tyr Asp Tyr Leu Arg Asp Ala Tyr Gin Val Gin Gin Ser 
245 250 255 

Glu Ala Lys Ala Asn Gin His He Ser Leu Val Glu Ala Gly Leu Asp 
260 265 270 

Ala Gly Thr Ser Thr lie His Asn Asp Ala Leu He Glu Ser Asn Leu 
275 280 285 

Arg Glu Ala Ala Thr Leu Ser Leu Thr Asn Glu Pro Gly Lys Asn Lys 
2 90 2 95 300 

Pro Leu Thr Asn Met Leu Gin Asp Val Asp Gly Gly Thr Leu He Thr 
305 310 315 320 

Asp His Thr Gin Asn Ser Thr Glu Asn Gin Ala Thr Pro Asn Tyr Ser 
325 330 335 

He He His Ala His Asp Lys Gly Val Gin Glu Lys Val Gly Ala Ala 
340 345 350 

He Thr Asp Ala Thr Gly Ala Asp Trp Thr Asn Phe Thr Asp Glu Gin 
355 360 365 

Leu Lys Ala Gly Leu Glu Leu Phe Tyr Lys Asp Gin Arg Ala Thr Asn 
370 375 380 

Lys Lys Tyr Asn Ser Tyr Asn He Pro Ser He Tyr Ala Leu Met Leu 
385 390 395 400 

Thr Asn Lys Asp Thr Val Pro Arg Met Tyr Tyr Gly Asp Met Tyr Gin 
405 410 415 



Asp Asp Gly Gin Tyr Met Ala Asn Lys Ser He Tyr Tyr Asp Ala Leu 
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420 



425 



430 



Val Ser Leu Met Thr Ala Arg Lys Ser Tyr Val Ser Gly Gly Gin Thr 
435 440 445 



Met Ser Val Asp Asn His 
450 



Gly Leu Leu Lys Ser Val 
455 460 



Arg Phe Gly Lys 



Asp Ala Met Thr Ala Asn 
465 .470 



Asp Leu Gly Thr 



Ser Ala Thr Arg Thr Glu 
475 480 



Gly Leu Gly Val He He 
485 



Gly Asn Asp Pro Lys Leu 
4 90 



Gin Leu Asn Asp 
4 95 



Ser Asp Lys Val Thr Leu 
500 



Asp Met Gly Ala Ala His 
505 



Lys Asn Gin Lys 
510 



Tyr Arg Ala Val He Leu 
515 



Thr Thr Arg Asp Gly Leu 
520 



Ala Thr Phe Asn 
525 



Ser Asp Gin Ala Pro Thr 
530 



Ala Trp Thr Asn 
535 



Asp Gin 
540 



Gly Thr Leu Thr 



Phe Ser Asn Gin Glu He 
545 550 



Asn Gly Gin Asp 



Asn Thr Gin He Arg Gly 
555 560 



Val Ala Asn Pro Gin Val 
565 



Ser Gly Tyr Leu Ala Val 
570 



Trp Val Pro Val 
575 



Gly Ala Ser Asp Asn Gin 
580 



Asp Ala Arg Thr Ala Ala 
585 



Thr Thr Thr Glu 
590 



Asn His Asp Gly Lys Val 
595 



Leu His Ser Asn Ala Ala 
600 



Leu Asp Ser Asn 
605 



Leu He Tyr Glu Gly Phe 
610 



Ser Asn Phe Gin Pro Lys 
615 620 



Ala Thr Thr His 



Asp Glu Leu Thr Asn Val 
625 630 



Val He Ala Lys 



Asn Ala Asp Val Phe Asn 
635 640 



Asn Trp Gly He Thr Ser 
645 



Phe Glu Met Ala Pro Gin 
650 



Tyr Arg Ser Ser 
655 



Gly Asp His Thr Phe Leu 
660 



Asp Ser Thr He 
665 



Asp Asn Gly Tyr Ala Phe 
67 0 



Thr Asp Arg Tyr Asp Leu 
675 



Gly Phe Asn Thr Pro Thr 

680 . 



Lys Tyr Gly Thr 
685 



Asp Gly Asp Leu Arg Ala 
690 



Thr He Gin Ala Leu His 
695 700 



His Ala Asn Met 



Gin Val Met Ala Asp Val 
705 710 



Val Asp Asn Gin 



Val Tyr Asn Leu Pro Gly 
715 720 
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Lys Glu Val Val Ser Ala Thr Arg Ala Gly Val Tyr Gly Asn Asp Asp 
725 730 735 



Ala Thr Gly Phe Gly Thr Gin Leu Tyr Val Thr Asn Ser Val Gly Gly 

740 745 750 

Gly Gin Tyr Gin Glu Lys Tyr Ala Gly Gin Tyr Leu Glu Ala Leu Lys 

755 760 765 



Ala Lys Tyr Pro Asp Leu Phe Glu Gly Lys Ala Tyr Asp Tyr Trp Tyr 
770 775 ~ 780 

Lys Asn Tyr Ala Asn Asp Gly Ser Asn Pro Tyr Tyr Thr Leu Ser His 
785 ~ 790 ~ 795 * 800 

Gly Asp Arg Glu Ser lie Pro Ala Asp Val Ala lie Lys Gin Trp Ser 
805 810 815 

Ala Lys Tyr Met Asn Gly Thr Asn Val Leu Gly Asn Gly Met Gly Tyr 
820 825 830 

Val Leu Lys Asp Trp His Asn Gly Gin Tyr Phe Lys Leu Asp Gly Asp 
835 840 845 



Lys Ser Thr Leu Pro Gin lie 
850 855 



<210> 2 
<211> 2835 
<212> PRT 

<213> Leuconostoc mesenteroides 
<220> 

<223> Complete protein DSR-E 
<400> 2 

Met Arg Asp Met Arg Val lie Cys Asp Arg Lys Lys Leu Tyr Lys Ser 
1 5 10 15 

Gly Lys Val Leu Val Thr Ala Gly He Phe Ala Leu Met Met Phe Gly 
20 25 30 

Val Thr Thr Ala Ser Val Ser Ala Asn Thr He Ala Val Asp Thr Asn 
35 40 45 

His Ser Arg Thr Ser Ala Gin He Asn Lys Ser Ala Val Asp Lys Val 
50 55 60 

Asn Asp Asp Lys Thr Thr Leu Gly Ala Ala Lys Val Val Ala Val Ala 
65 70 75 80 

Thr Thr Pro Ala Thr Pro Val Ala Asp Lys Thr Val Ser Ala Pro Ala 
85 90 95 

Ala Asp Lys Ala Val Asp Thr Thr Ser Ser Thr Thr Pro Ala Thr Asp 
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100 

Lys Ala Val Asp 
115 

Asp Thr Thr Pro 
130 

Pro Thr Thr Pro 
145 

Ala Ala Thr Asp 



Lys Leu Ala Asn 
180 

Pro Ala Thr Pro 
195 

Asp Gin Pro Leu 
210 

Val Ser Thr Thr 
225 

Glu Thr Ser His 



Asp Asn Gly Gin 
260 

Val Leu Tyr Phe 
275 

Gin Val Thr Lys 
290 

His Asp Leu Thr 
305 

Ala Asn Ser Trp 



Trp Thr Pro Thr 
340 

Trp Pro Asp Lys 
355 

Val Gly Met Leu 
370 

Ser Thr Leu Thr 
385 

Arg He Gly Val 



Thr Thr Pro Thr 
120 

Thr Thr Pro Ala 
135 

Ala Ala Asn Lys 
150 

Lys Ala Val Ala 
165 

Thr Thr Pro Ala 



Val Ala Asn Lys 
200 

Asp Thr Asn Val 
215 

Gin Lys Ser Thr 
230 

Leu Gin Glu He 
245 

Val Lys Lys Asn 



Asp Lys Thr Ser 
280 

Gly Leu Val Asn 
295 

Ala Asp Asn Phe 
310 

Tyr Arg Pro Lys 
325 

Thr Ala Glu Asp 



Asn Thr Gin Val 
360 

Pro Asp Asp Val 
375 

Asp Ala Ala Met 
390 

Ser Gly Lys Thr 
405 



105 

Thr Pro Ala Ala 

Ala Asp Lys Ala 
140 

Ala Val Asp Thr 
155 

Thr Pro Ala Thr 
170 

Thr Asp Lys Ala 
185 

Ala Ala Asp Thr 



Pro Thr Asp Lys 
220 

Asp Asn Gin Gin 
235 

Asn Gly Lys Thr 
250 

Phe Thr Ala He 
265 ' 

Gly Glu Leu Thr 



He Asp Asn Ala 
300 

Thr Asn Val Asp 
315 

Asp He Leu Lys 
330 

Phe Arg Pro Leu 
34 5 

Ala Tyr Leu Gin 



Lys Val Ser Asn 
380 

Thr Val Gin Lys 
395 

Asp Trp Leu Lys 
410 



110 

Asp Lys Ala Val 
125 

Val Asp Thr Thr 



Thr Pro Ala Thr 
160 

Pro Ala Ala Asp 
17 5 

Val Ala Thr Thr 
190 

Ser Ser He His 
205 

Ser Ala Asn Leu 

Val Lys Ser Thr 
240 

Tyr Phe Leu Asp 
255 

He Asp Gly Lys 
270 

Ala Asn Ala Pro 

285 

His Asn Ala Ala 



Gly Tyr Leu Thr 
320 

Asn Gly Thr Thr 
335 

Leu Met Ser Trp 

350 

Tyr Met Gin Ser 
365 

Asp Asp Asn Met 



Asn He Glu Ser 
400 

Gin Asp Met Asn 
415 
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Lys Leu lie Asp 
420 

Gly Asn Asp His 
435 

Lys Thr Pro Asn 
4 50 

Thr Asn Gin Thr 
465 

Glu Met Leu Leu 



Ser Gin Ala Asn 



Leu Gin Gly Gly 
440 

Ala Asn Ser Asp 
455 

Gly Gin He Thr 
470 

Ala Asn Asp Val 
485 



Trp Asn He Asp 
425 

Ala Leu Leu Tyr 



Tyr Arg Leu Leu 
460 

Asp Pro Ser Lys 
475 

Asp Asn Ser Asn 
490 



Ser Glu Ser Lys 
430 

Val Asn Asp Asp 
445 

Asn Arg Thr Pro 



Gin Gly Gly Tyr 
480 

Pro Val Val Gin 
495 



Ala Glu Gin Leu Asn Trp Leu His Tyr Met Met Asn lie Gly Thr He 

500 505 510 

Ala Gin Asn Asp Pro Thr Ala Asn Phe Asp Gly Tyr Arg Val Asp Ala 

515 520 " 525 

Val Asp Asn Val Asp Ala Asp Leu Leu Gin He Ala Gly Asp Tyr Phe 

530 535 540 

Lys Ala Ala Tyr Gly Thr Gly Lys Thr Glu Ala Asn Ala Asn Asn His 

545 550 555 560 

He Ser He Leu Glu Asp Trp Asp Asn Asn Asp Ser Ala Tyr He Lys 

565 570 " " 575 

Ala His Gly Asn Asn Gin Leu Thr Met Asp Phe Pro Ala His Leu Ala 

580 585 590 

Leu Lys Tyr Ala Leu Asn Met Pro Leu Ala Ala Gin Ser Gly Leu Glu 

595 600 605 

Pro Leu lie Asn Thr Ser Leu Val Lys Arg Gly Lys Asp Ala Thr Glu 

610 615 620 

Asn Glu Ala Gin Pro Asn Tyr Ala Phe He Arg Ala His Asp Ser Glu 

625 630 635 640 

Val Gin Thr Val He Ala Gin He He Lys Asp Lys He Asn Thr Lys 

645 650 ~ ' 655 

Ser Asp Gly Leu Thr Val Thr Pro Asp Glu He Lys Gin Ala Phe Thr 

660 665 670 

He Tyr Asn Ala Asp Glu Leu Lys Ala Asp Lys Glu Tyr Thr Ala Tyr 

675 680 " 685 

Asn He Pro Ala Ser Tyr Ala Val Leu Leu Thr Asn Lys Asp Thr Val 

690 695 700 



Pro Arg Val Tyr Tyr Gly Asp Leu Phe Ser Asp Asp Gly Gin Tyr Met 
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705 



710 



715 



720 



Ser Gin Lys Ser Pro Tyr Tyr Asp 
725 

Arg lie Lys Tyr Val Ala Gly Gly 
740 

His Glu Cys Phe Asp Pro Ala Lys 
755 760 

Leu Thr Ser Val Arg Tyr Gly Lys 
770 775 

Gly Asn Ser Asp Thr Arg Gin Gin 
785 790 

Lys Pro Phe Leu Asn Leu Asn Asp 
8 05 



Ala lie Thr Ser Leu Leu Lys Ser 
730 735 

Gin Ser Met Asn Met Thr Tyr Leu 
745 750 

Asn Glu Thr Lys Pro Gin Gly Val 
765 

Gly Ala Met Thr Ala Asp Asp Leu 
780 

Gly lie Gly Leu Val lie Asn Asn 
795 800 

Asp Glu Gin lie Val Leu Asn Met 
810 815 



Gly Ala Ala His Lys Asn Gin Ala Tyr Arg Pro Leu Met Leu Thr Thr 
820 825 830 

Lys Ser Gly Leu Gin lie Tyr Asp Lys Asp Ala Gly Ala Pro Val Val 
835 840 845 

Tyr Thr Asn Asp Ala Gly Gin Leu lie Phe Lys Ser Asp Met Val Tyr 
850 855 860 

Gly Val Ser Asn Pro Gin Val Ser Gly Tyr Phe Ala Ala Trp Val Pro 
865 870 875 880 

Val Gly Ala Ser Asp Ser Gin Asp Ala Arg Thr Gin Ser Ser Gin Ser 
885 890 895 

Glu Thr Lys Asp Gly Asp Val Tyr His Ser Asn Ala Ala Leu Asp Ser 
900 905 910 

Asn Val lie Tyr Glu Gly Phe Ser Asn Phe Gin Ala Met Pro Glu Lys 
915 " ^ 920 925 

Asn Asp Asp Phe Thr Asn Val Lys lie Ala Gin Asn Ala Lys Leu Phe 
930 * 935 94 0 

Lys Asp Leu Gly He Thr Ser Phe Glu Leu Ala Pro Gin Tyr Arg Ser 
945 950 955 960 

Ser Thr Asp Asn Ser Phe Leu Asp Ser Val He Gin Asn Gly Tyr Ala 
965 . 970 975 

Phe Thr Asp Arg Tyr Asp Val Gly Tyr Asn Thr Pro Thr Lys Tyr Gly 
980 985 990 

Thr Val Asp Gin Leu Leu Asp Ser Leu Arg Ala Leu His Ala Gin Gly 
995 1000 1005 
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lie Gin Ala lie Asn Asp Trp Val Pro Asp Gin lie Tyr Asn Leu Pro 
1010 1015 ^ 1020 

Gly Glu Gin He Val Thr Ala Val Arg Thr Asn Gly Ser Gly Lys Tyr 
1025 1030 1035 1040 

Asp Tyr Asp Ser Val He Asn Asn Thr Leu Tyr Asp Ser Arg Thr Val 
1045 1050 1055 

Gly Gly Gly Glu Tyr Gin Glu Lys Phe Gly Gly Leu Phe Leu Asp Gin 
1060 1065 1070 

Leu Lys Lys Asp Tyr Pro Ser Leu Phe Glu Thr Lys Gin He Ser Thr 
1075 1080 1085 

Asn Gin Pro Met Asn Pro Asp Val Lys He Lys Glu Trp Ser Ala Lys 
1090 1095 ' ~ 1100 

Tyr Phe Asn Gly Ser Asn He Gin Gly Arg Gly Ala Trp Tyr Val Leu 
1105 1110 1115 1120 

Lys Asp Trp Ala Thr Asn Gin Tyr Phe Asn Val Ser Ser Asp Asn Gly 
1125 1130 1135 



Phe Leu Pro Lys Gin Leu Leu Gly Glu Lys Thr Ser Thr Gly Phe He 
1140 1145 1150 

Thr Glu Asn Gly Lys Thr Ser Phe Tyr Ser Thr Ser Gly Tyr Gin Ala 
1155 1160 1165 

Lys Asp Thr Phe He Gin Asp Gly Thr Asn Trp Tyr Tyr Phe Asp Asn 
1170 1175 1180 

Ala Gly Tyr Met Leu Thr Gly Lys Gin Asn He His Asp Lys Asn Tyr 
1185 1190 1195 1200 

Tyr Phe Leu Pro Asn Gly Val Glu Leu Gin Asp Ala Tyr Leu Phe Asp 
1205 ' 1210 "~ 1215 

Gly Asn Gin Glu Phe Tyr Tyr Asn Lys Ala Gly Glu Gin Val Met Asn 
1220 ' 1225 1230 

Gin Tyr Tyr Gin Asp Ser Gin Asn Gin Trp His Tyr Phe Phe Glu Asn 
1235 1240 1245 

Gly Arg Met Ala He Gly Leu Thr Glu Val Pro Asn Ala Asp Gly Thr 
1250 1255 1260 

His Val Thr Gin Tyr Phe Asp Ala Asn Gly Val Gin He Lys Gly Thr 
1265 1270 1275 1280 

Ala He Lys Asp Gin Asn Asn Gin Leu Arg Tyr Phe Asp Glu Ala Thr 
1285 1290 1295 

Gly Asn Met Val Val Asn Ser Trp Gly Gin Leu Ala Asp Lys Ser Trp 
1300 1305 1310 
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Leu Tyr Leu Asn Ala Gin Gly Val 
1315 1320 



Ala Val Thr Gly Asn 
1325 



Gin Lys lie 



Asp Gly Glu Glu Tyr Tyr Phe Asn Ala Asp Gly Lys Gin Val Lys Gly 
1330 1335 1340 

Asn Ala lie lie Asp Asn Asn Gly Asp Gin Arg Tyr Tyr Asp Gly Asp 
1345 1350 1355 1360 

Lys Gly Val Met Val Val Asn Ser Trp Gly Glu Leu Pro Asp Gly Ser 
1365 1370 1375 

Trp Leu Tyr Leu Asn Asp Lys Gly lie Ala Val Thr Gly Arg Gin Val 
1380 * 1385 1390 

lie Asn Asn Gin Val Asn Phe Phe Gly Asn Asp Gly Lys Gin lie Lys 
1395 1400 1405 

Asp Ala Phe Lys Leu Leu Ser Asp Gly Ser Trp Val Tyr Leu Asp Asp 
1410 1415 1420 

Lys Gly Leu lie Thr Thr Gly Ala Lys Val lie Asn Gly Leu Asn Met 
1425 " 1430 1435 1440 

Phe Phe Asp Lys Asp Gly His Gin lie Lys Gly Asp Ala Ser Thr Asp 
1445 1450 1455 



Ala Asn Gly Lys Arg His Tyr Tyr Asp Lys Asn Asp Gly His Leu Val 
1460 " " 1465 1470 

Thr Asn Ser Trp Gly Glu Leu Pro Asp Gly Ser Trp Leu Tyr Leu Glu 
1475 ^ ~ - 1480 1485 

Glu Gin Gly Asp Ala Val Thr Gly Gin Arg Val lie Asp Gly Lys Thr 

1490 ^ ~ 1495 1500 

Arg Tyr Phe Asp Glu Asp Gly Lys Gin lie Lys Asn Ser Leu Lys Thr 
1505 " 1510 1515 1520 

Leu Ala Asn Gly Asp Lys lie Tyr Leu Asp Gly Asp Gly Val Ala Ala 
1525 1530 1535 

Thr Gly Leu Gin His Val Gly Asp Lys lie Met Tyr Phe, Asp Glu Asp 
1540 1545 1550 

Gly Lys Gin Val Val Gly Lys Phe Val Ser Ala Lys Asp Gly Ser Trp 
1555 1560 1565 

Tyr Tyr Leu Asn Gin Asp Gly Val Ala Ala Val Gly Pro Ser Ser lie 
1570 1575 1580 

Asn Gly Gin Ser Leu Tyr Phe Asp Gin Asp Gly Lys Gin Val Lys Tyr 
1585 1590 " 1595 1600 

Asn Glu Val Arg Asn Ser Asp Gly Thr Thr Asn Tyr Tyr Thr Gly Leu 
1605 " ' 1610 * 1615 
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Thr Gly Glu Lys Leu Thr Gin Asp Phe Gly Glu Leu Pro Asp Gly Ser 
1620 1625 1630 



Trp He Tyr Leu Asp Ala Gin Gly His Thr Val Thr Gly Ala Gin He 
1635 1640 1645 

He Asn Gly Gin Asn Leu Tyr Phe Lys Ala Asp Gly Gin Gin Val Lys 
1650 1655 1660 

Gly His Ala Tyr Thr Asp Gin Leu Gly His Met Arg Phe Tyr Asp Pro 
1665 1670 1675 1680 

Asp Ser Gly Asp Met Leu Ser Asn Arg Phe Glu Gin He Thr Pro Gly 
1685 1690 1695 

Val Trp Ala Tyr Phe Gly Ala Asp Gly Val Ala He Thr Gly Gin His 
1700 1705 1710 

Asp He Asn Gly Gin Lys Leu Phe Phe Asp Glu Thr Gly Tyr Gin Val 
1715 1720 1725 

Lys Gly Ser Gin Arg Thr He Asp Gly Thr Leu Tyr Ser Phe Asp Ser 
1730 1735 1740 

Gin Thr Gly Asn Gin Lys Arg Val Gin Thr Thr Leu Leu Pro Gin Ala 
1745 1750 1755 1760 

Gly His Tyr He Thr Lys Asn Gly Asn Asp Trp Gin Tyr Asp Thr Asn 
1765 1770 1775 



Gly Glu Leu Ala Lys Gly Leu Arg Gin Asp Ser Asn Gly Lys Leu Arg 
1780 " 1785 " 1790 

Tyr Phe Asp Leu Thr Thr Gly He Gin Ala Lys Gly Gin Phe Val Thr 
1795 1800 1805 

He Gly Gin Glu Thr Tyr Tyr Phe Ser Lys Asp His Gly Asp Ala Gin 
1810 1815 1820 

Leu Leu Pro Met Val Thr Glu Gly His Tyr Gly Thr He Thr Leu Lys 
1825 1830 1835 1840 

Gin Gly Gin Asp Thr Lys Thr Ala Trp Val Tyr Arg Asp Gin Asn Asn 
1845 1850 1855 

Thr He Leu Lys Gly Leu Gin Asn He Asn Gly Thr Leu Gin Phe Phe 
1860 1865 1870 

Asp Pro Tyr Thr Gly Glu Gin Leu Lys Gly Gly Val Ala Lys Tyr Asp 
1875 1880 1885 

Asp Lys Leu Phe Tyr Phe Glu Ser Gly Lys Gly Asn Leu Val Ser Thr 
1890 * 1895 " ' 1900 

Val Ala Gly Asp Tyr Gin Asp Gly His Tyr lie Ser Gin Asp Gly Gin 
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1905 



1910 



1915 



1920 



Thr Arg Tyr Ala Asp Lys Gin Asn Gin Leu Val Lys Gly Leu Val Thr 
1925 1930 1935 

Val Asn Gly Ala Leu Gin Tyr Phe Asp Asn Ala Thr Gly Asn Gin lie 
1940 1945 1950 

Lys Asn Gin Gin Val lie Val Asp Gly Lys Thr Tyr Tyr Phe Asp Asp 
1955 1960 1965 

Lys Gly Asn Gly Glu Tyr Leu Phe Thr Asn Thr Leu Asp Met Ser Thr 
1970 1975 1980 

Asn Ala Phe Ser Thr Lys Asn Val Ala Phe Asn His Asp Ser Ser Ser 
1985 1990 ' 1995 2000 

Phe Asp His Thr Val Asp Gly Phe Leu Thr Ala Asp Thr Trp Tyr Arg 
2005 2010 2015 

Pro Lys Ser lie Leu Ala Asn Gly Thr Thr Trp Arg Asp Ser Thr Asp 
2020 2025 2030 

Lys Asp Met Arg Pro Leu lie Thr Val Trp Trp Pro Asn Lys Asn Val 
2035 2040 " 2045 

Gin Val Asn Tyr Leu Asn Phe Met Lys Ala Asn Gly Leu Leu Thr Thr 
2050 2055 ' 2060 

Ala Ala Gin Tyr Thr Leu His Ser Asp Gin Tyr Asp Leu Asn Gin Ala 
2065 2070 2075 2080 

Ala Gin Asp Val Gin Val Ala lie Glu Arg Arg lie Ala Ser Glu His 
2085 2090 2095 



Gly Thr Asp Trp Leu Gin Lys Leu Leu Phe Glu Ser Gin Asn Asn Asn 
2100 2105 2110 . 

Pro Ser Phe Val Lys Gin Gin Phe lie Trp Asn Lys Asp Ser Glu Tyr 
2115 2120 ' 2125 

His Gly Gly Gly Asp Ala Trp Phe Gin Gly Gly Tyr Leu Lys Tyr Gly 
2130 2135 2140 

Asn Asn Pro Leu Thr Pro Thr Thr Asn Ser Asp Tyr Arg Gin Pro Gly 
2145 2150 2155 " 2160 

Asn Ala Phe Asp Phe Leu Leu Ala Asn Asp Val Asp Asn Ser Asn Pro 
2165 2170 2175 

Val Val Gin Ala Glu Asn Leu Asn Trp Leu His Tyr Leu Met Asn Phe 
2180 2185 ^ 2190 

Gly Thr lie Thr Ala Gly Gin Asp Asp Ala Asn Phe Asp Ser lie Arg 
2195 2200 2205 
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lie Asp Ala Val Asp Phe lie His Asn Asp Thr lie Gin Arg Thr Tyr 
2210 2215 2220 



Asp Tyr Leu Arg Asp Ala Tyr Gin Val Gin Gin Ser Glu Ala Lys Ala 
2225 " 2230 2235 2240 

Asn Gin His lie Ser Leu Val Glu Ala Gly Leu Asp Ala Gly Thr Ser 
2245 2250 2255 

Thr lie His Asn Asp Ala Leu lie Glu Ser Asn Leu Arg Glu Ala Ala 
2260 2265 2270 

Thr Leu Ser Leu Thr Asn Glu Pro Gly Lys Asn Lys Pro Leu Thr Asn 
2275 2280 2285 

Met Leu Gin Asp Val Asp Gly Gly Thr Leu He Thr Asp His Thr Gin 
2290 2295 2300 

Asn Ser Thr Glu Asn Gin Ala Thr Pro Asn Tyr Ser He He His Ala 
2305 2310 2315 2320 

His Asp Lys Gly Val Gin Glu Lys Val Gly Ala Ala He Thr Asp Ala 
2325 2330 2335 

Thr Gly Ala Asp Trp Thr Asn Phe Thr Asp Glu Gin Leu Lys Ala Gly 
2340 2345 2350 

Leu Glu Leu Phe Tyr Lys Asp Gin Arg Ala Thr Asn Lys Lys Tyr Asn 
2355 2360 2365 

Ser Tyr Asn He Pro Ser He Tyr Ala Leu Met Leu Thr Asn Lys Asp 
2370 2375 2380 

Thr Val Pro Arg Met Tyr Tyr Gly Asp Met Tyr Gin Asp Asp Gly Gin 
2385 2390 2395 ~ 2400 

Tyr Met Ala Asn Lys Ser He Tyr Tyr Asp Ala Leu Val Ser Leu Met 
2405 2410 2415 



Thr Ala Arg Lys Ser Tyr Val Ser Gly Gly Gin Thr Met Ser Val Asp 
2420 2425 2430 

Asn His Gly Leu Leu Lys Ser Val Arg Phe Gly Lys Asp Ala Met Thr 
2435 2440 2445 

Ala Asn Asp Leu Gly Thr Ser Ala Thr Arg Thr Glu Gly Leu Gly Val 
2450 2455 2460 

He lie Gly Asn Asp Pro Lys Leu Gin Leu Asn Asp Ser Asp Lys Val 
2465 2470 2475 2480 

Thr Leu Asp Met Gly Ala Ala His Lys Asn Gin Lys Tyr Arg Ala Val 
2485 2490 2495 

He Leu Thr Thr Arg Asp Gly Leu Ala Thr Phe Asn Ser Asp Gin Ala 
2500 2505 2510 
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Pro Thr Ala Trp Thr Asn Asp Gin Gly Thr Leu Thr Phe Ser Asn Gin 
2515 2520 2525 



Glu lie Asn Gly Gin Asp Asn Thr Gin lie Arg Gly Val Ala Asn Pro 
2530 2535 2540 

Gin Val Ser Gly Tyr Leu Ala Val Trp Val Pro Val Gly Ala Ser Asp 
2545 2550 2555 2560 

Asn Gin Asp Ala Arg Thr Ala Ala Thr Thr Thr Glu Asn His Asp Gly 
2565 2570 2575 

Lys Val Leu His Ser Asn Ala Ala Leu Asp Ser Asn Leu lie Tyr Glu 
2580 2585 2590 

Gly Phe Ser Asn Phe Gin Pro Lys Ala Thr Thr His Asp Glu Leu Thr 
2595 2600 2605 

Asn Val Val lie Ala Lys Asn Ala Asp Val Phe Asn Asn Trp Gly lie 
2610 2615 2620 

Thr Ser Phe Glu Met Ala Pro Gin Tyr Arg Ser Ser Gly Asp His Thr 
2625 2630 2635 2640 

Phe Leu Asp Ser Thr lie Asp Asn Gly Tyr Ala Phe Thr Asp Arg Tyr 
2645 2650 2655 

Asp Leu Gly Phe Asn Thr Pro Thr Lys Tyr Gly Thr Asp Gly Asp Leu 
2660 2665 2670 

Arg Ala Thr lie Gin Ala Leu His His Ala Asn Met Gin Val Met Ala 
2675 2680 2685 



Asp Val Val Asp Asn Gin Val Tyr Asn Leu Pro Gly Lys Glu Val Val 

2690 2695 2700 

Ser Ala Thr Arg Ala Gly Val Tyr Gly Asn Asp Asp Ala Thr Gly Phe 

2705 2710 2715 2720 

Gly Thr Gin Leu Tyr Val Thr Asn Ser Val Gly Gly Gly Gin Tyr Gin 

2725 2730 2735 



Glu Lys Tyr Ala Gly Gin Tyr Leu Glu Ala Leu Lys Ala Lys Tyr Pro 
2740 2745 2750 

Asp Leu Phe Glu Gly Lys Ala Tyr Asp Tyr Trp Tyr Lys Asn Tyr Ala 
2755 " 2760 ' 2765 

Asn Asp Gly Ser Asn Pro Tyr Tyr Thr Leu Ser His Gly Asp Arg Glu 
2770 2775 - 2780 

Ser lie Pro Ala Asp Val Ala lie Lys Gin Trp Ser Ala Lys Tyr Met 
2785 2790 2795 2800 

Asn Gly Thr Asn Val Leu Gly Asn Gly Met Gly Tyr Val Leu Lys Asp 
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2805 



2810 



2815 



Trp His Asn Gly Gin Tyr Phe Lys Leu Asp Gly Asp Lys Ser Thr Leu 
2820 "* 2825 ' " 2830 

Pro Gin He 
2835 



<210> 3 
<211> 2568 
<212> DNA 

<213> Leuconostoc mesenteroides 



<220> 

<223> catalytic domain 



<400> 3 

gatatgtcta 

ttcgaccata 

ttggctaacg 

gtttggtggc 

ttgttgacaa 

gcacaagatg 

ttacagaaat 

atttggaaca 

ctgaagtatg 

aatgcatttg 

gaaaacttaa 

gacgctaatt 

caacgtactt 

aaccagcaca 

gatgcgttaa 

ggtaaaaata 

gaccatacgc 

cacgataaag 

tggacgaact 

cgcgcaacaa 

acaaacaaag 

tatatggcaa 

agctatgtca 

cgttttggaa 

ggtcttggtg 

acactggata 

cgtgatggtt 

ggaacgttaa 

gttgctaatc 

aatcaagatg 

tcgaatgcgg 

gcaacaacgc 

aattggggta 

ttcttggatt 

aatacaccaa 

catgctaata 

aaagaagttg 

ggaacgcaac 

ggacaatact 



ctaatgcttt 
ctgttgatgg 
ggacaacttg 
caaataagaa 
cagcagcaca 
ttcaagtggc 
tgttgtttga 
aggattctga 
gcaataaccc 
atttcttgct 
actggttaca 
ttgatagtat 
atgattatct 
tttcattggt 
ttgagtcaaa 
aaccattgac 
agaatagtac 
gtgtgcaaga 
ttacagatga 
acaaaaagta 
atactgttcc 
acaagagtat 
gcggtggtca 
aagatgcgat 
tcattattgg 
tgggtgcagc 
tggcaacctt 
cattctcaaa 
cgcaagtttc 
cccgtacagc 
cattagattc 
atgatgaact 
ttacgagttt 
caacgattga 
caaagtatgg 
tgcaagttat 
tttcagcaac 
tctatgtgac 
tagaagctct 



ttctaccaaa 
cttcttgacg 
gcgtgattcg 
tgttcaagtc 
atacacacta 
cattgaaagg 
atcacaaaat 
atatcatggt 
actcacacca 
agccaacgac 
ttacttaatg 
tcgtattgac 
tcgtgatgct 
tgaagctggc 
cctccgtgaa 
gaatatgcta 
agaaaatcag 
aaaagtaggt 
acagttaaaa 
taatagttat 
tcgtatgtat 
ctactatgat 
aactatgagt 
gacagctaat 
taatgatcca 
acataaaaat 
taattcagat 
tcaagagatt 
tggttatcta 
agcaacgaca 
taaccttatt 
tacgaacgtt 
tgaaatggca 
taatggttat 
cactgatggt 
ggctgacgtt 
acgagcaggt 
taactccgtt 
gaaagcaaag 



aatgttgcat 
gcagatactt 
actgataagg 
aactacctca 
cattcagatc 
cgcattgcgt 
aataacccat 
ggtggtgatg 
acaactaatt 
gtggataatt 
aactttggca 
gctgtcgact 
tatcaagtgc 
ttagacgcag 
gcagcgacat 
caagacgttg 
gcgacaccaa 
gcagccatta 
gccggattag 
aacataccaa 
tatggggata 
gccttagtgt 
gttgacaatc 
gatttaggta 
aagttgcaac 
caaaagtatc 
caagcaccaa 
aacgggcaag 
gctgtttggg 
acagaaaatc 
tatgaaggtt 
gtaattgcta 
ccacagtacc 
gccttcactg 
gatttgcgtg 
gttgataacc 
gtttatggta 
ggtggtggtc 
tatccagacc 



tcaatcatga 
ggtatcgacc 
atatgcgacc 
acttcatgaa 
aatatgattt 
cagagcatgg 
catttgtgaa 
cttggttcca 
ctgattatcg 
ctaatcctgt 
ccatcactgc 
ttattcataa 
aacaaagtga 
gtacatcaac 
tgtcgttaac 
acggcggtac 
actattcaat 
ctgatgctac 
agctattcta 
gtatttatgc 
tgtatcaaga 
cattaatgac 
atggtttgtt 
catcagctac 
ttaatgattc 
gcgcagttat 
cagcttggac 
acaatacaca 
tgcctgtggg 
atgatggtaa 
tctctaactt 
aaaatgccga 
gttcaagtgg 
atcgctatga 
caacgattca 
aggtctataa 
atgacgacgc 
aataccaaga 
tctttgaggg 



cagtagcagt 
aaagtcaatt 
attaatcact 
agcaaatggc 
gaaccaagct 
cacagactgg 
gcaacaattc 
aggtggttat 
tcaacctggt 
tgtgcaagct 
gggtcaagat 
tgatacaatc 
agccaaagca 
gattcataat 
aaatgaacct 
gcttatcacc 
tattcacgcg 
tggtgctgat 
taaggatcag 
cctgatgttg 
tgacggacag 
ggctcgtaaa 
gaagagtgtc 
gcgtactgag 
ggataaagtg 
cttaacaaca 
aaacgatcaa 
aattcgtggt 
tgcatcagac 
agtattacac 
ccaacctaag 
tgtcttcaat 
ggaccataca 
cttaggtttc 
agcgctacat 
cttacctggt 
cacgggcttt 
gaaatatgct 
taaggcctat 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 
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gattattggt ataagaacta tgcaaatgat 

ggtgaccgtg aatctatccc agcagatgtt 

aacggcacga acgttttggg caatggtatg 

caatatttca agcttgatgg tgataaatca 



gggtcaaatc cttactatac attgtcacac 2400 
gctattaagc aatggtcagc taagtatatg 2460 
ggttatgtat tgaaggattg gcataatggt 2520 
acattacctc aaatttaa 2568 



<210> 4 

<211> 8506 

<212> DNA 

<213> Leuconostoc mesenteroides 



<220> 

<223> Coding sequence DSR-E 



<400> 4 

atgagagaca 

gtaacagccg 

aatacgattg 

gttgataagg 

acaacgccag 

gtagatacaa 

acacctgcag 

gtagatacaa 

gctgcaacag 

acgacgcctg 

gcagcagaca 

tcagcaaacc 

gaaacatctc 

gttaaaaaga 

ggcgaattga 

cataacgcgg 

gctaacagtt 

acagcagaag 

gcttatctac 

gatgataata 

cgaattggtg 

tcacaggcaa 

gcattgttat 

aaccgtacac 

gagatgttat 

aactggcttc 

tttgacggtt 

ggtgattact 

atttcgatct 

aaccaattga 

cttgccgcac 

gatgccacag 

gtgcagaccg 

actgtaacac 

gcagataagg 

aaggatactg 

tcacagaagt 

gttgctggtg 

aatgagacaa 

gctgacgatt 

aagccattct 

aaaaatcaag 



tgagggtaat 
gtatttttgc 
cagttgacac 
ttaatgatga 
cgacaccggt 
cgtcatcaac 
cagataaggc 
cgccaacgac 
ataaggcggt 
caacggacaa 
cgagtagtat 
tcgtctcgac 
atcttcaaga 
acttcaccgc 
ccgcaaatgc 
ctcatgatct 
ggtatcgtcc 
attttcgacc 
aatatatgca 
tgagcacatt 
tatctggaaa 
attggaatat 
atgtgaatga 
caaccaacca 
tagctaatga 
actacatgat 
atcgtgttga 
ttaaagctgc 
tggaagattg 
caatggattt 
aaagtggcct 
aaaatgaagc 
ttattgcaca 
cagatgagat 
aatatacagc 
tgccacgtgt 
caccatacta 
gtcaaagtat 
agccacaagg 
tgggtaatag 
tgaatttaaa 
cttaccgacc 



ttgtgaccgt 
tttgatgatg 
gaatcatagc 
caagactact 
agcagataaa 
gacacctgca 
agtagataca 
acctgcagca 
agccacgcca 
ggcagtagcc 
tcatgatcaa 
aacacaaaaa 
aatcaacggt 
tattattgac 
accgcaagtt 
cacagctgat 
taaggacatc 
attgctcatg 
atcagttggt 
gactgatgct 
aactgattgg 
tgatagtgaa 
tgacaaaaca 
aaccggccaa 
tgttgataat 
gaacattggt 
tgcggttgat 
atacggtact 
ggataataat 
tccagcacac 
agaaccgcta 
acaaccaaac 
aattattaag 
taagcaagct 
atacaatatt 
ttattatggt 
tgacgccatt 
gaatatgacg 
tgtcttaaca 
tgacacacgt 
tgatgatgaa 
acttatgttg 



aaaaaattgt 
tttggcgtca 
cgtacttcag 
ttaggagcgg 
acagtaagtg 
acggataagg 
acgccaacga 
aataaagcag 
gccacacctg 
acaacgccag 
ccattagata 
agtacggata 
aaaacctatt 
ggtaaagttc 
actaagggat 
aacttcacaa 
ttaaaaaacg 
tcttggtggc 
atgctacctg 
gctatgactg 
ctcaagcaag 
tcaaagggta 
cctaacgcga 
attactgatc 
tctaaccctg 
actatagctc 
aacgttgatg 
ggtaaaactg 
gattctgcgt 
ttggctttga 
attaatacaa 
tatgccttta 
gataaaatta 
ttcactattt 
cctgcttctt 
gatctatttt 
acgtcacttt 
tacttgcatg 
tcagtacgtt 
caacaaggta 
caaattgtgc 
acaacaaaat 



acaaatcggg 
caactgctag 
cacagattaa 
caaaagtagt 
cacccgcagc 
cagtagatac 
cacctgcagc 
tagatacaac 
cagcagataa 
cgacgccggt 
caaatgtgcc 
atcaacaagt 
ttcttgacga 
tatactttga 
tagtaaatat 
atgtcgatgg 
gaacgacctg 
cggataagaa 
acgatgttaa 
ttcaaaagaa 
atatgaacaa 
atgatcattt 
actcagatta 
caagtaaaca 
ttgtacaagc 
agaacgaccc 
ccgatctctt 
aggcaaacgc 
acattaaagc 
aatacgcctt 
gtcttgttaa 
tccgtgccca 
acacaaaatc 
acaacgccga 
acgctgtatt 
ctgatgatgg 
tgaaaagccg 
agtgctttga 
acggtaaagg 
ttggtttggt 
tcaatatggg 
ctggtcttca 



caaagtacta 
tgttagtgca 
taagagtgcc 
ggcagtagcc 
agataaggca 
aacgccaacg 
agataaggca 
gccagcgacc 
gctagcaaat 
agcaaataaa 
aactgataaa 
taagtctaca 
caatggtcaa 
taaaacatcc 
tgataatgca 
ttacttaaca 
gacaccaaca 
tacgcaggta 
agtatcaaat 
tatcgaatcg 
actgattgat 
acagggtggg 
ccgtctgtta 
aggtggatat 
tgagcaattg 
aacagctaat 
acaaattgct 
aaacaatcat 
ccacgggaat 
gaacatgcct 
gcgtgggaaa 
tgatagtgaa 
agacggctta 
tgaattaaaa 
gttgacaaac 
acagtatatg 
tatcaaatat 
tccagcaaaa 
tgcgatgacg 
gattaataat 
tgctgctcac 
aatttacgat 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 
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aaggatgccg 
gatatggtct 
gtcggtgcga 
ggcgatgtct 
aatttccaag 
gctaaattgt 
agtacagata 
tatgatgttg 
ctaagagcat 
tataatttac 
gattatgatt 
taccaagaaa 
tttgaaacta 
tggtctgcaa 
aaagactggg 
cagttactgg 
tactcaacaa 
tactttgata 
tatttcttac 
ttttactata 
caatggcatt 
gctgatggca 
gctataaaag 
gttaattcat 
gctgtgactg 
caagttaaag 
aagggtgtca 
aatgacaaag 
ggtaatgatg 
tatttggatg 
ttttttgata 
cgccattatt 
gatggttcat 
gatggcaaga 
ctggccaatg 
catgtgggcg 
( gtatcagcaa 
ccaagcagca 
aatgaagttc 
ttaacgcaag 
catacagtaa 
cagcaagtta 
gattcaggtg 
tttggtgctg 
tttgatgaga 
agcttcgatt 
ggtcactata 
aagggtctgc 
caagcgaaag 
ggggatgcgc 
caaggtcaag 
ggattgcaaa 
aagggtggcg 
cttgttagca 
acacgttacg 
ttacaatact 
ggcaagacgt 



gagcgccagt 
atggtgtcag 
gtgatagtca 
atcattcaaa 
caatgcctga 
ttaaagattt 
atagtttttt 
gctataatac 
tacacgcaca 
ctggcgaaca 
cagtgattaa 
agtttggtgg 
agcagatatc 
agtactttaa 
caacaaatca 
gtgaaaaaac 
gtggttatca 
atgcaggcta 
ctaatggtgt 
ataaagctgg 
atttctttga 
cccatgttac 
atcagaataa 
ggggacagtt 
gtaaccaaaa 
gcaatgcaat 
tggtagttaa 
gtattgctgt 
gtaagcaaat 
ataagggcct 
aagacggtca 
atgacaaaaa 
ggttatatct 
cacgctattt 
gcgataagat 
ataaaatcat 
aagatggttc 
ttaatggaca 
gtaatagtga 
acttcggtga 
ctggtgcaca 
aaggtcatgc 
atatgttgag 
atggtgtggc 
caggatatca 
ctcaaactgg 
tcacgaaaaa 
gtcaagatag 
gccaatttgt 
agttattgcc 
acaccaaaac 
atatcaatgg 
tagcaaagta 
ccgtagcagg 
cagataagca 
ttgataacgc 
actattttga 



tgtttatact 
caatccacag 
agatgctaga 
tgctgcgctt 
aaagaatgat 
agggattaca 
ggattcggtt 
gccaacaaaa 
aggtattcag 
aatcgtcacc 
taacacgctc 
cctgttctta 
aacgaatcag 
tggttcaaac 
atatttcaat 
aagcaccggc 
agctaaagat 
tatgttgaca 
ggaacttcaa 
ggaacaagtt 
aaatggtcgc 
acaatatttt 
tcaattacgc 
agcagataag 
aattgatggt 
catcgataat 
ttcatggggt 
aacaggccgt 
caaagatgcc 
gataacaact 
tcaaatcaaa 
tgatggtcat 
agaagaacaa 
tgatgaagat 
ttatcttgat 
gtattttgat 
atggtattac 
atcactttac 
tggaacaacc 
actaccagat 
aatcattaac 
ttatactgac 
taatcgcttt 
cataactgga 
agttaaaggt 
taaccaaaaa 
tggtaacgat 
caatggtaag 
tacaattggc 
aatggtcact 
agcctgggtt 
cacgttgcaa 
tgacgacaag 
tgactatcag 
aaatcagctt 
tactggtaac 
cgataaaggc 



aacgatgctg 
gtatctggtt 
acacaaagca 
gattctaatg 
gacttcacca 
agctttgaat 
atccaaaacg 
tatggtacag 
gctattaatg 
gcagttcgta 
tatgattcac 
gaccagttga 
ccgatgaatc 
attcaaggtc 
gtgtctagtg 
tttataacag 
acctttattc 
ggtaaacaaa 
gatgcttacc 
atgaaccagt 
atggcaattg 
gatgctaatg 
tattttgatg 
tcttggcttt 
gaagagtact 
aatggtgatc 
gagttgccag 
caagtcatta 
tttaaattat 
ggagccaaag 
ggtgatgcca 
cttgtcacaa 
ggtgatgctg 
ggcaaacaaa 
ggtgatgggg 
gaagatggca 
ttaaatcagg 
tttgatcaag 
aactattaca 
ggttcatgga 
ggtcaaaatc 
caattaggtc 
gaacaaatca 
caacatgaca 
tcgcaacgta 
cgcgtacaga 
tggcagtatg 
ttgcgttact 
caagaaactt 
gaagggcatt 
taccgtgatc 
ttctttgatc 
ctcttttact 
gatggtcatt 
gtaaagggac 
caaataaaaa 
aatggtgaat 



gtcaacttat 
attttgctgc 
gccagtcaga 
tgatttatga 
acgtaaaaat 
tagcaccgca 
gctatgcctt 
ttgatcaact 
actgggtacc 
caaatggttc 
gaacagttgg 
aaaaagatta 
cggatgttaa 
gtggcgcttg 
ataatggatt 
aaaatggtaa 
aagatggaac 
atatccacga 
tttttgatgg 
attatcaaga 
gcctgacaga 
gtgtccaaat 
aggccacagg 
accttaatgc 
acttcaatgc 
aacgttatta 
atggctcatg 
ataatcaagt 
tatccgatgg 
ttatcaatgg 
gcacggatgc 
attcatgggg 
ttactggtca 
ttaaaaatag 
ttgctgcaac 
aacaagttgt 
atggtgttgc 
atggtaaaca 
caggattaac 
tttatcttga 
tttactttaa 
atatgcgttt 
cacctggtgt 
taaatggtca 
caatagatgg 
caacattgtt 
ataccaatgg 
ttgatttgac 
attactttag 
acggtacaat 
aaaataatac 
catatacagg 
ttgaatcagg 
atatttccca 
ttgttactgt 
atcaacaagt 
acttattcac 



ttttaagtca 
atgggtacca 
aactaaggat 
aggcttctcg 
tgctcaaaat 
atatcgttca 
tactgatcga 
tctagatagt 
tgatcaaatt 
aggtaagtac 
gggcggcgaa 
tcctagcttg 
aattaaagaa 
gtatgtactt 
cttgcctaaa 
gacttctttc 
aaattggtat 
taaaaattat 
taatcaagaa 
tagtcaaaat 
agttccgaac 
taaaggcaca 
taatatggtg 
acaaggcgtt 
tgatggtaag 
tgatggtgat 
gttatatttg 
taatttcttt 
ttcatgggtg 
tctaaatatg 
caatggtaag 
tgagttgcca 
acgtgtgatt 
cctaaaaacg 
aggcttacaa 
tggcaagttt 
cgcggttggt 
agttaaatat 
gggtgaaaag 
tgcgcaaggt 
ggctgacggc 
ttatgatcct 
atgggcttac 
gaagctattc 
tacgttatac 
gccacaagca 
tgaactagcg 
aaccggcata 
taaagatcac 
aacactcaag 
tattttgaag 
tgaacaactt 
taaaggtaat 
agatggccaa 
taatggggca 
tattgttgat 
taatacatta 



2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
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gatatgtcta 
ttcgaccata 
ttggctaacg 
gtttggtggc 
ttgttgacaa 
gcacaagatg 
ttacagaaat 
atttggaaca 
ctgaagtatg 
aatgcatttg 
gaaaacttaa 
gacgctaatt 
caacgtactt 
aaccagcaca 
gatgcgttaa 
ggtaaaaata 
gaccatacgc 
cacgataaag 
tggacgaact 
cgcgcaacaa 
acaaacaaag 
tatatggcaa 
agctatgtca 
cgttttggaa 
ggtcttggtg 
acactggata 
cgtgatggtt 
ggaacgttaa 
gttgctaatc 
aatcaagatg 
tcgaatgcgg 
gcaacaacgc 
aattggggta 
ttcttggatt 
aatacaccaa 
catgctaata 
aaagaagttg 
ggaacgcaac 
ggacaatact 
gattattggt 
ggtgaccgtg 
aacggcacga 
caatatttca 



ctaatgcttt 
ctgttgatgg 
ggacaacttg 
caaataagaa 
cagcagcaca 
ttcaagtggc 
tgttgtttga 
aggattctga 
gcaataaccc 
atttcttgct 
actggttaca 
ttgatagtat 
atgattatct 
tttcattggt 
ttgagtcaaa 
aaccattgac 
agaatagtac 
gtgtgcaaga 
ttacagatga 
acaaaaagta 
atactgttcc 
acaagagtat 
gcggtggtca 
aagatgcgat 
tcattattgg 
tgggtgcagc 
tggcaacctt 
cattctcaaa 
cgcaagtttc 
cccgtacagc 
cattagattc 
atgatgaact 
ttacgagttt 
caacgattga 
caaagtatgg 
tgcaagttat 
tttcagcaac 
tctatgtgac 
tagaagctct 
ataagaacta 
aatctatccc 
acgttttggg 
agcttgatgg 



ttctaccaaa 
cttcttgacg 
gcgtgattcg 
tgttcaagtc 
atacacacta 
cattgaaagg 
atcacaaaat 
atatcatggt 
actcacacca 
agccaacgac 
ttacttaatg 
tcgtattgac 
tcgtgatgct 
tgaagctggc 
cctccgtgaa 
gaatatgcta 
agaaaatcag 
aaaagtaggt 
acagttaaaa 
taatagttat 
tcgtatgtat 
ctactatgat 
aactatgagt 
gacagctaat 
taatgatcca 
acataaaaat 
taattcagat 
tcaagagatt 
tggttatcta 
agcaacgaca 
taaccttatt 
tacgaacgtt 
tgaaatggca 
taatggttat 
cactgatggt 
ggctgacgtt 
acgagcaggt 
taactccgtt 
gaaagcaaag 
tgcaaatgat 
agcagatgtt 
caatggtatg 
tgataaatca 



aatgttgcat 
gcagatactt 
actgataagg 
aactacctca 
cattcagatc 
cgcattgcgt 
aataacccat 
ggtggtgatg 
acaactaatt 
gtggataatt 
aactttggca 
gctgtcgact 
tatcaagtgc 
ttagacgcag 
gcagcgacat 
caagacgttg 
gcgacaccaa 
gcagccatta 
gccggattag 
aacataccaa 
tatggggata 
gccttagtgt 
gttgacaatc 
gatttaggta 
aagttgcaac 
caaaagtatc 
caagcaccaa 
aacgggcaag 
gctgtttggg 
acagaaaatc 
tatgaaggtt 
gtaattgcta 
ccacagtacc 
gccttcactg 
gatttgcgtg 
gttgataacc 
gtttatggta 
ggtggtggtc 
tatccagacc 
gggtcaaatc 
gctattaagc 
ggttatgtat 
acattacctc 



tcaatcatga 
ggtatcgacc 
atatgcgacc 
acttcatgaa 
aatatgattt 
cagagcatgg 
catttgtgaa 
cttggttcca 
ctgattatcg 
ctaatcctgt 
ccatcactgc 
ttattcataa 
aacaaagtga 
gtacatcaac 
tgtcgttaac 
acggcggtac 
actattcaat 
ctgatgctac 
agctattcta 
gtatttatgc 
tgtatcaaga 
cattaatgac 
atggtttgtt 
catcagctac 
ttaatgattc 
gcgcagttat 
cagcttggac 
acaatacaca 
tgcctgtggg 
atgatggtaa 
tctctaactt 
aaaatgccga 
gttcaagtgg 
atcgctatga 
caacgattca 
aggtctataa 
atgacgacgc 
aataccaaga 
tctttgaggg 
cttactatac 
aatggtcagc 
tgaaggattg 
aaattt 



cagtagcagt 
aaagtcaatt 
attaatcact 
agcaaatggc 
gaaccaagct 
cacagactgg 
gcaacaattc 
aggtggttat 
tcaacctggt 
tgtgcaagct 
gggtcaagat 
tgatacaatc 
agccaaagca 
gattcataat 
aaatgaacct 
gcttatcacc 
tattcacgcg 
tggtgctgat 
taaggatcag 
cctgatgttg 
tgacggacag 
ggctcgtaaa 
gaagagtgtc 
gcgtactgag 
ggataaagtg 
cttaacaaca 
aaacgatcaa 
aattcgtggt 
tgcatcagac 
agtattacac 
ccaacctaag 
tgtcttcaat 
ggaccataca 
cttaggtttc 
agcgctacat 
cttacctggt 
cacgggcttt 
gaaatatgct 
taaggcctat 
attgtcacac 
taagtatatg 
gcataatggt 



6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
7020 
7080 
7140 
7200 
7260 
7320 
7380 
7440 
7500 
7560 
7620 
7680 
7740 
7800 
7860 
7920 
7980 
8040 
8100 
8160 
8220 
8280 
8340 
8400 
8460 
8506 



<210> 5 
<211> 8931 
<212> DNA 

<213> Leuconostoc mesenteroides 
<220> 

<223> Gene dsr-E 
<400> 5 

aataatctgt ctccattgct ttcaaaataa taatagttaa ttattatcat ggaacaatca 60 
atattttatt tatattcact attgaatatc cttttttgca taaatctcta gagccgattt 120 
tttgggttat acaatgaatt ggtaaaggtt aatcattttt acaaaaccat ggtggttttt 180 
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tattttttct aaaattaccg aactagagga agagaaaagg agcaatagtt gtatgagaga 240 
catgagggta atttgtgacc gtaaaaaatt gtacaaatcg ggcaaagtac tagtaacagc 300 
cggtattttt gctttgatga tgtttggcgt cacaactgct agtgttagtg caaatacgat 360 
tgcagttgac acgaatcata gccgtacttc agcacagatt aataagagtg ccgttgataa 420 
ggttaatgat gacaagacta ctttaggagc ggcaaaagta gtggcagtag ccacaacgcc 480 
agcgacaccg gtagcagata aaacagtaag tgcacccgca gcagataagg cagtagatac 54 0 
aacgtcatca acgacacctg caacggataa ggcagtagat acaacgccaa cgacacctgc 600 
agcagataag gcagtagata caacgccaac gacacctgca gcagataagg cagtagatac 660 
aacgccaacg acacctgcag caaataaagc agtagataca acgccagcga ccgctgcaac 720 
agataaggcg gtagccacgc cagccacacc tgcagcagat aagctagcaa atacgacgcc 780 
tgcaacggac aaggcagtag ccacaacgcc agcgacgccg gtagcaaata aagcagcaga 840 
cacgagtagt attcatgatc aaccattaga tacaaatgtg ccaactgata aatcagcaaa 900 
cctcgtctcg acaacacaaa aaagtacgga taatcaacaa gttaagtcta cagaaacatc 960 
tcatcttcaa gaaatcaacg gtaaaaccta ttttcttgac gacaatggtc aagttaaaaa 1020 
gaacttcacc gctattattg acggtaaagt tctatacttt gataaaacat ccggcgaatt 1080 
gaccgcaaat gcaccgcaag ttactaaggg attagtaaat attgataatg cacataacgc 1140 
ggctcatgat ctcacagctg ataacttcac aaatgtcgat ggttacttaa cagctaacag 1200 
ttggtatcgt cctaaggaca tcttaaaaaa cggaacgacc tggacaccaa caacagcaga 1260 
agattttcga ccattgctca tgtcttggtg gccggataag aatacgcagg tagcttatct 1320 
acaatatatg caatcagttg gtatgctacc tgacgatgtt aaagtatcaa atgatgataa 1380 
tatgagcaca ttgactgatg ctgctatgac tgttcaaaag aatatcgaat cgcgaattgg 1440 
tgtatctgga aaaactgatt ggctcaagca agatatgaac aaactgattg attcacaggc 1500 
aaattggaat attgatagtg aatcaaaggg taatgatcat ttacagggtg gggcattgtt 1560 
atatgtgaat gatgacaaaa cacctaacgc gaactcagat taccgtctgt taaaccgtac 1620 
accaaccaac caaaccggcc aaattactga tccaagtaaa caaggtggat atgagatgtt 1680 
attagctaat gatgttgata attctaaccc tgttgtacaa gctgagcaat tgaactggct 1740 
tcactacatg atgaacattg gtactatagc tcagaacgac ccaacagcta attttgacgg 1800 
ttatcgtgtt gatgcggttg ataacgttga tgccgatctc ttacaaattg ctggtgatta 1860 
ctttaaagct gcatacggta ctggtaaaac tgaggcaaac gcaaacaatc atatttcgat 1920 
cttggaagat tgggataata atgattctgc gtacattaaa gcccacggga ataaccaatt 1980 
gacaatggat tttccagcac acttggcttt gaaatacgcc ttgaacatgc ctcttgccgc 2040 
acaaagtggc ctagaaccgc taattaatac aagtcttgtt aagcgtggga aagatgccac 2100 
agaaaatgaa gcacaaccaa actatgcctt tatccgtgcc catgatagtg aagtgcagac 2160 
cgttattgca caaattatta aggataaaat taacacaaaa tcagacggct taactgtaac 2220 
accagatgag attaagcaag ctttcactat ttacaacgcc gatgaattaa aagcagataa 2280 
ggaatataca gcatacaata ttcctgcttc ttacgctgta ttgttgacaa acaaggatac 2340 
tgtgccacgt gtttattatg gtgatctatt ttctgatgat ggacagtata tgtcacagaa 2400 
gtcaccatac tatgacgcca ttacgtcact tttgaaaagc cgtatcaaat atgttgctgg 24 60 
tggtcaaagt atgaatatga cgtacttgca tgagtgcttt gatccagcaa aaaatgagac 2520 
aaagccacaa ggtgtcttaa catcagtacg ttacggtaaa ggtgcgatga cggctgacga 2580 
tttgggtaat agtgacacac gtcaacaagg tattggtttg gtgattaata ataagccatt 2640 
cttgaattta aatgatgatg aacaaattgt gctcaatatg ggtgctgctc acaaaaatca 2700 
agcttaccga ccacttatgt tgacaacaaa atctggtctt caaatttacg ataaggatgc 2760 
cggagcgcca gttgtttata ctaacgatgc tggtcaactt atttttaagt cagatatggt 2820 
ctatggtgtc agcaatccac aggtatctgg ttattttgct gcatgggtac cagtcggtgc 2880 
gagtgatagt caagatgcta gaacacaaag cagccagtca gaaactaagg atggcgatgt 2940 
ctatcattca aatgctgcgc ttgattctaa tgtgatttat gaaggcttct cgaatttcca 3000 
agcaatgcct gaaaagaatg atgacttcac caacgtaaaa attgctcaaa atgctaaatt 3060 
gtttaaagat ttagggatta caagctttga attagcaccg caatatcgtt caagtacaga 3120 
taatagtttt ttggattcgg ttatccaaaa cggctatgcc tttactgatc gatatgatgt 3180 
tggctataat acgccaacaa aatatggtac agttgatcaa cttctagata gtctaagagc 3240 
attacacgca caaggtattc aggctattaa tgactgggta cctgatcaaa tttataattt 3300 
acctggcgaa caaatcgtca ccgcagttcg tacaaatggt tcaggtaagt acgattatga 3360 
ttcagtgatt aataacacgc tctatgattc acgaacagtt gggggcggcg aataccaaga 3420 
aaagtttggt ggcctgttct tagaccagtt gaaaaaagat tatcctagct tgtttgaaac 3480 
taagcagata tcaacgaatc agccgatgaa tccggatgtt aaaattaaag aatggtctgc 3540 
aaagtacttt aatggttcaa acattcaagg tcgtggcgct tggtatgtac ttaaagactg 3600 
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ggcaacaaat 
gggtgaaaaa 
aagtggttat 
taatgcaggc 
acctaatggt 
taataaagct 
ttatttcttt 
cacccatgtt 
agatcagaat 
atggggacag 
tggtaaccaa 
aggcaatgca 
catggtagtt 
aggtattgct 
tggtaagcaa 
tgataagggc 
taaagacggt 
ttatgacaaa 
atggttatat 
gacacgctat 
tggcgataag 
cgataaaatc 
aaaagatggt 
cattaatgga 
tcgtaatagt 
agacttcggt 
aactggtgca 
taaaggtcat 
tgatatgttg 
tgatggtgtg 
gacaggatat 
ttctcaaact 
tatcacgaaa 
gcgtcaagat 
aggccaattt 
gcagttattg 
agacaccaaa 
aaatatcaat 
cgtagcaaag 
caccgtagca 
cgcagataag 
ctttgataac 
gtactatttt 
tactaatgct 
tactgttgat 
cgggacaact 
gccaaataag 
aacagcagca 
tgttcaagtg 
attgttgttt 
caaggattct 
tggcaataac 
tgatttcttg 
aaactggtta 
ttttgatagt 
ttatgattat 
catttcattg 



caatatttca 
acaagcaccg 
caagctaaag 
tatatgttga 
gtggaacttc 
ggggaacaag 
gaaaatggtc 
acacaatatt 
aatcaattac 
ttagcagata 
aaaattgatg 
atcatcgata 
aattcatggg 
gtaacaggcc 
atcaaagatg 
ctgataacaa 
catcaaatca 
aatgatggtc 
ctagaagaac 
tttgatgaag 
atttatcttg 
atgtattttg 
tcatggtatt 
caatcacttt 
gatggaacaa 
gaactaccag 
caaatcatta 
gcttatactg 
agtaatcgct 
gccataactg 
caagttaaag 
ggtaaccaaa 
aatggtaacg 
agcaatggta 
gttacaattg 
ccaatggtca 
acagcctggg 
ggcacgttgc 
tatgacgaca 
ggtgactatc 
caaaatcagc 
gctactggta 
gacgataaag 
ttttctacca 
ggcttcttga 
tggcgtgatt 
aatgttcaag 
caatacacac 
gccattgaaa 
gaatcacaaa 
gaatatcatg 
ccactcacac 
ctagccaacg 
cattacttaa 
attcgtattg 
cttcgtgatg 
gttgaagctg 



atgtgtctag 
gctttataac 
atacctttat 
caggtaaaca 
aagatgctta 
ttatgaacca 
gcatggcaat 
ttgatgctaa 
gctattttga 
agtcttggct 
gtgaagagta 
ataatggtga 
gtgagttgcc 
gtcaagtcat 
cctttaaatt 
ctggagccaa 
aaggtgatgc 
atcttgtcac 
aaggtgatgc 
atggcaaaca 
atggtgatgg 
atgaagatgg 
acttaaatca 
actttgatca 
ccaactatta 
atggttcatg 
acggtcaaaa 
accaattagg 
ttgaacaaat 
gacaacatga 
gttcgcaacg 
aacgcgtaca 
attggcagta 
agttgcgtta 
gccaagaaac 
ctgaagggca 
tttaccgtga 
aattctttga 
agctctttta 
aggatggtca 
ttgtaaaggg 
accaaataaa 
gcaatggtga 
aaaatgttgc 
cggcagatac 
cgactgataa 
tcaactacct 
tacattcaga 
ggcgcattgc 
ataataaccc 
gtggtggtga 
caacaactaa 
acgtggataa 
tgaactttgg 
acgctgtcga 
cttatcaagt 
gcttagacgc 



tgataatgga 
agaaaatggt 
tcaagatgga 
aaatatccac 
cctttttgat 
gtattatcaa 
tggcctgaca 
tggtgtccaa 
tgaggccaca 
ttaccttaat 
ctacttcaat 
tcaacgttat 
agatggctca 
taataatcaa 
attatccgat 
agttatcaat 
cagcacggat 
aaattcatgg 
tgttactggt 
aattaaaaat 
ggttgctgca 
caaacaagtt 
ggatggtgtt 
agatggtaaa 
cacaggatta 
gatttatctt 
tctttacttt 
tcatatgcgt 
cacacctggt 
cataaatggt 
tacaatagat 
gacaacattg 
tgataccaat 
ctttgatttg 
ttattacttt 
ttacggtaca 
tcaaaataat 
tccatataca 
ctttgaatca 
ttatatttcc 
acttgttact 
aaatcaacaa 
atacttattc 
attcaatcat 
ttggtatcga 
ggatatgcga 
caacttcatg 
tcaatatgat 
gtcagagcat 
atcatttgtg 
tgcttggttc 
ttctgattat 
ttctaatcct 
caccatcact 
ctttattcat 
gcaacaaagt 
aggtacatca 



ttcttgccta 
aagacttctt 
acaaattggt 
gataaaaatt 
ggtaatcaag 
gatagtcaaa 
gaagttccga 
attaaaggca 
ggtaatatgg 
gcacaaggcg 
gctgatggta 
tatgatggtg 
tggttatatt 
gttaatttct 
ggttcatggg 
ggtctaaata 
gccaatggta 
ggtgagttgc 
caacgtgtga 
agcctaaaaa 
acaggcttac 
gttggcaagt 
gccgcggttg 
caagttaaat 
acgggtgaaa 
gatgcgcaag 
aaggctgacg 
ttttatgatc 
gtatgggctt 
cagaagctat 
ggtacgttat 
ttgccacaag 
ggtgaactag 
acaaccggca 
agtaaagatc 
ataacactca 
actattttga 
ggtgaacaac 
ggtaaaggta 
caagatggcc 
gttaatgggg 
gttattgttg 
actaatacat 
gacagtagca 
ccaaagtcaa 
ccattaatca 
aaagcaaatg 
ttgaaccaag 
ggcacagact 
aagcaacaat 
caaggtggtt 
cgtcaacctg 
gttgtgcaag 
gcgggtcaag 
aatgatacaa 
gaagccaaag 
acgattcata 



aacagttact 
tctactcaac 
attactttga 
attatttctt 
aattttacta 
atcaatggca 
acgctgatgg 
cagctataaa 
tggttaattc 
ttgctgtgac 
agcaagttaa 
ataagggtgt 
tgaatgacaa 
ttggtaatga 
tgtatttgga 
tgttttttga 
agcgccatta 
cagatggttc 
ttgatggcaa 
cgctggccaa 
aacatgtggg 
ttgtatcagc 
gtccaagcag 
ataatgaagt 
agttaacgca 
gtcatacagt 
gccagcaagt 
ctgattcagg 
actttggtgc 
tctttgatga 
acagcttcga 
caggtcacta 
cgaagggtct 
tacaagcgaa 
acggggatgc 
agcaaggtca 
agggattgca 
ttaagggtgg 
atcttgttag 
aaacacgtta 
cattacaata 
atggcaagac 
tagatatgtc 
gtttcgacca 
ttttggctaa 
ctgtttggtg 
gcttgttgac 
ctgcacaaga 
ggttacagaa 
tcatttggaa 
atctgaagta 
gtaatgcatt 
ctgaaaactt 
atgacgctaa 
tccaacgtac 
caaaccagca 
atgatgcgtt 



3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
7020 
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aattgagtca 
taaaccattg 
gcagaatagt 
aggtgtgcaa 
ctttacagat 
aaacaaaaag 
agatactgtt 
aaacaagagt 
cagcggtggt 
aaaagatgcg 
tgtcattatt 
tatgggtgca 
tttggcaacc 
aacattctca 
tccgcaagtt 
tgcccgtaca 
ggcattagat 
gcatgatgaa 
tattacgagt 
ttcaacgatt 
aacaaagtat 
tatgcaagtt 
tgtttcagca 
actctatgtg 
cttagaagct 
gtataagaac 
tgaatctatc 
gaacgttttg 
caagcttgat 
ttatcttatc 
tcgtctgtaa 
acaattgtca 



aacctccgtg 
acgaatatgc 
acagaaaatc 
gaaaaagtag 
gaacagttaa 
tataatagtt 
cctcgtatgt 
atctactatg 
caaactatga 
atgacagcta 
ggtaatgatc 
gcacataaaa 
tttaattcag 
aatcaagaga 
tctggttatc 
gcagcaacga 
tctaacctta 
cttacgaacg 
tttgaaatgg 
gataatggtt 
ggcactgatg 
atggctgacg 
acacgagcag 
actaactccg 
ctgaaagcaa 
tatgcaaatg 
ccagcagatg 
ggcaatggta 
ggtgataaat 
aaattgtagt 
agctatgcta 
acacccacgg 



aagcagcgac 
tacaagacgt 
aggcgacacc 
gtgcagccat 
aagccggatt 
ataacatacc 
attatgggga 
atgccttagt 
gtgttgacaa 
atgatttagg 
caaagttgca 
atcaaaagta 
atcaagcacc 
ttaacgggca 
tagctgtttg 
caacagaaaa 
tttatgaagg 
ttgtaattgc 
caccacagta 
atgccttcac 
gtgatttgcg 
ttgttgataa 
gtgtttatgg 
ttggtggtgg 
agtatccaga 
atgggtcaaa 
ttgctattaa 
tgggttatgt 
caacattacc 
gacaaaagtc 
taataacgtt 
tattcgtggc 



attgtcgtta 
tgacggcggt 
aaactattca 
tactgatgct 
agagctattc 
aagtatttat 
tatgtatcaa 
gtcattaatg 
tcatggtttg 
tacatcagct 
acttaatgat 
tcgcgcagtt 
aacagcttgg 
agacaataca 
ggtgcctgtg 
tcatgatggt 
tttctctaac 
taaaaatgcc 
ccgttcaagt 
tgatcgctat 
tgcaacgatt 
ccaggtctat 
taatgacgac 
tcaataccaa 
cctctttgag 
tccttactat 
gcaatggtca 
attgaaggat 
tcaaatttaa 
gcagatattg 
atgacaaaag 
gaagtgaaga 



acaaatgaac 
acgcttatca 
attattcacg 
actggtgctg 
tataaggatc 
gccctgatgt 
gatgacggac 
acggctcgta 
ttgaagagtg 
acgcgtactg 
tcggataaag 
atcttaacaa 
acaaacgatc 
caaattcgtg 
ggtgcatcag 
aaagtattac 
ttccaaccta 
gatgtcttca 
ggggaccata 
gacttaggtt 
caagcgctac 
aacttacctg 
gccacgggct 
gagaaatatg 
ggtaaggcct 
acattgtcac 
gctaagtata 
tggcataatg 
tttattttga 
aatccaatat 
aaaattattt 
ttatggatat 



ctggtaaaaa 
ccgaccatac 
cgcacgataa 
attggacgaa 
agcgcgcaac 
tgacaaacaa 
agtatatggc 
aaagctatgt 
tccgttttgg 
agggtcttgg 
tgacactgga 
cacgtgatgg 
aaggaacgtt 
gtgttgctaa 
acaatcaaga 
actcgaatgc 
aggcaacaac 
ataattgggg 
cattcttgga 
tcaatacacc 
atcatgctaa 
gtaaagaagt 
ttggaacgca 
ctggacaata 
atgattattg 
acggtgaccg 
tgaacggcac 
gtcaatattt 
tagggaacga 
ctgcgacttt 
taaagttggc 



7080 
7140 
7200 
7260 
7320 
7380 
7440 
7500 
7560 
7620 
7680 
7740 
7800 
7860 
7920 
7980 
8040 
8100 
8160 
8220 
8280 
8340 
8400 
8460 
8520 
8580 
8640 
8700 
8760 
8820 
8880 
8931 



<210> 6 
<211> 17 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 6 

Ala Asn Trp Asn lie Asp Ser Glu Ser Lys Gly Asn Asp His Leu Gin 
15 10 15 

Gly 



<210> 7 
<211> 24 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 7 

Gly Gly Tyr Glu Met Leu Leu Ala Asn Asp Val Asp Asn Ser Asn Pro 
1 5 10 15 

Val Val Gin Ala Glu Gin Leu Asn 



20 



<210> 8 
<211> 21 
<212> PRT 

<213> Leuconostoc , mesenteroides 
<400> 8 

Ala Asn Phe Asp Gly Tyr Arg Val Asp Ala Val Asp Asn Val Asp Ala 
15 10 15 

Asp Leu Leu Gin lie 
20 

<210> 9 
<211> 12 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 9 

His lie Ser lie Leu Glu Asp Trp Asp Asn Asn Asp 
1 5 ' 10 



<210> 10 
<211> 15 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 10 

Tyr Ala Phe He Arg Ala His Asp Ser Glu Val Gin Thr Val He 
15 10 15 



<210> 11 
<211> 8 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 11 

Asp Trp Val Pro Asp Gin He Tyr 
1 5 



<210> 12 
<211> 19 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 12 

Phe He Trp Asn Lys Asp Ser Glu Tyr His Gly Gly Gly Asp Ala Trp 
1 5 ^ 10 ~ 15 

Phe Gin Gly 
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<210> 13 
<211> 24 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 13 

Asn Ala Phe Asp Phe Leu Leu Ala Asn Asp Val Asp Asn Ser Asn Pro 
1 5 10 15 

Val Val Gin Ala Glu Asn Leu Asn 
20 



<210> 14 

<211> 21 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 14 

Ala Asn Phe Asp Ser lie Arg lie Asp Ala Val Asp Phe lie His Asn 
1 ^5 10 15 



Asp Thr lie Gin Arg 
20 



<210> 15 
<211> 8 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 15 

His lie Ser Leu Val Glu Ala Gly 
1 5 



<210> 16 

<211> 15 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 16 

Tyr Ser lie lie His Ala His Asp Lys Gly Val Gin Glu Lys Val 
1 5 10 15 



<210> 17 
<211> 8 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 17 

Asp Val Val Asp Asn Gin Val Tyr 
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1 



5 



<210> 18 

<211> 7 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 18 

Phe Tyr Phe Glu Ser Gly Lys 
1 5 



<210> 19 

<211> 8 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 19 

Phe Glu Ser Gin Asn Asn Asn Pro 
1 5 



<210> 20 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer sequence 

<400> 20 

ttytayttyg artcaggsaa r 21 



<210> 21 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer sequence 

<400> 21 

ttytayttyg aragcggsaa r 21 



<210> 22 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer sequence 



23 



<400> 22 

kggrttrttr ttttgtgayt caaa 



<210> 23 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer sequence 

<400> 23 

kggrttrttr ttttggctyt caaa 



<210> 24 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer sequence 

<400> 24 

ccctttacaa gctgattttg cttatctgcg 

<210> 25 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer sequence 

<400> 25 

gggtcaaatc cttactatac attgtcacac gg 

<210> 26 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer sequence 

<400> 26 

agttgtatga gagacatgag ggtaatttgt gaccgtaaaa aattg 

<210> 27 

<211> 46 

<212> DNA 

<213> Artificial Sequence 



24 



<220> 

<223> Synthetic PCR primer sequence 



<400> 27 

atttgaggta atgttgattt atcaccatca agcttgaata ttgacc 46 



<210> 


28 


<211> 


30 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic PCR primer sequence 


<400> 


28 


gccatggcaa atacgattgc agttgacacg 


<210> 


29 


<211> 


31 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic PCR primer sequence 


<400> 


29 


gccatggacg gtaaaaccta ttttcttgac g 


<210> 


30 


<211> 


27 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic PCR primer sequence 


<400> 


30 



<210> 


31 


<211> 


23 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic PCR primer 


<400> 


31 


accatggata tgtctactaa tgc 


<210> 


32 



30 



31 



tccatgggtg aaaaaacaag caccggc 27 



23 



25 



<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer sequence 

<400> 32 

taactgttta ggcaagaatc c 



<210> 33 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer sequence 

<400> 33 

taatgtatta gtgaataagt attcacc 



<210> 34 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR primer sequence 

<400> 34 

aatttgaggt aatgttgatt tatc 



<210> 35 

<211> 6 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Consensus sequence derived from Leuconostoc mesenteroides 

<400> 35 

Phe He His Asn Asp Thr 
1 5 



<210> 36 

<211> 7 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Consensus sequence derived from Leuconostoc mesenteroides 



26 



<400> 36 



Lys Gly Val Gin Glu Lys Val 
1 5 



<210> 37 

<211> 7 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Consensus sequence derived from Leuconostoc mesenteroides 

<400> 37 

Asn Val Asp Ala Asp Leu Leu 
1 5 



<210> 38 

<211> 7 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Consensus sequence derived from Leuconostoc mesenteroides 

<400> 38 

Ser Glu Val Gin Thr Val He 
1 5 



<210> 39 

<211> 32 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Consensus sequence derived from Leuconostoc mesenteroides 



<220> 

<221> misc__f eature 
<222> (6) . . (6) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 
<222> (28) . . (28) 

<223> Xaa can be any naturally occurring amino acid 
<400> 39 

Trp Trp Tyr Phe Asn Xaa Asp Gly Gin Ala Ala Thr Gly Leu Gin Thr 
15 10 15 



27 



lie Asp 



Gly Gin Thr Val Phe Asp Asp Asn Gly Xaa Gin Val Lys Gly 
20 25 " 30 



<210> 40 

<211> 48 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Consensus sequence derived from Leuconostoc mesenteroides 

<400> 40 

Val Asn Gly Lys Thr Tyr Tyr Phe Gly Ser Asp Gly Thr Ala Gin Thr 
1 5 10 15 



Gin Ala Asn Pro Lys Gly Gin Thr Phe Lys Asp Gly Ser Gly Val Leu 
20 25 30 



Arg Phe Tyr Asn Leu Glu Gly Gin Tyr Val Ser Gly Ser Gly Trp Tyr 
35 40 45 



<210> 41 

<211> 20 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Consensus sequence derived from Leuconostoc mesenteroides 

<400> 41 

Asp Gly Lys lie Tyr Phe Phe Asp Pro Asp Ser Gly Glu Val Val Lys 
1 5 10 15 



Asn Arg Phe Val 





20 


<210> 


42 


<211> 


14 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


Consensus sequence derived 


<400> 


42 



Gly Gly Val Val Lys Asn Ala Asp Gly Thr Tyr Ser Lys Tyr 



28 



15 10 



<210> 43 

<211> 12 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Consensus sequence derived from Leuconostoc mesenteroides 



<220> 

<221> misc_f eature 

<222> (4).. (4) 

<223> Xaa can be any naturally occurrinq amino acid 
<220> 

<221> mis c_f eature 

<222> (6) . . (6) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mis c_f eature 

<222> (9) -.(11) 

<223> Xaa can be any naturally occurring amino acid 

<400> 43 

Tyr Tyr Phe Xaa Ala Xaa Gin Gly Xaa Xaa Xaa Leu 
15 10 



<210> 


44 


<211> 


16 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic peptide 


<400> 


44 



Tyr Tyr Phe Asp Asp Lys Gly Asn Gly Glu Tyr Cys Phe Thr Asn Thr 
15 10 15 



<210> 45 ' 

<211> 38 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 45 

Met Phe Met lie Lys Glu Arg Asn Val Arg Lys Lys Leu Tyr Lys Ser 
1 5 " 10 15 



29 



Gly Lys Ser Trp Val lie Gly Gly Leu lie Leu Ser Thr lie Met Leu 
20 25 30 



Ser Met Thr Ala Thr Ser 
35 



<210> 46 

<211> 32 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 46 

Met Pro Phe Thr Glu Lys Val Met Arg Lys Lys Leu Tyr Lys Val Gly 
1 5 10 15 



Lys Ser Trp Val Val Gly Gly Val Cys Ala Phe Ala Leu Thr Ala Ser 
20 25 30 



<210> 47 

<211> 38 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 47 

Met Lys Gin Gin Glu Thr Val Thr Arg Lys Lys Tyr Lys Ser Gly Lys 
1 5 10 " ~ 15 



Val Trp Val Ala Ala Ala Thr Ala Phe Ala Val Leu Gly Val Ser Thr 
20 25 ~ 30 



Val Thr Thr Val His Ala 
35 



<210> 


48 




<211> 


45 




<212> 


DNA 




<213> 


Artificial Sequence 




<220> 






<223> 


Synthetic oligonucleotide 


ECHO-dir 


<400> 


48 




agttgtatga gagacatgag ggtaatttgt 


gaccgtaaaa 


<210> 


49 




<211> 


49 





30 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic oligonucleotide ECHO-inv-del 
<400> 49 

gtattagtga ataagtattc accattgcat ttatcgtcaa aatagtacg 



<210> 50 
<211> 13 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 50 

Ala Ala Lys Val Val Ala Val Ala Thr Thr Pro Ala Thr 
15 10 



<210> 51 

<211> 9 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 51 

Pro Val Ala Asp Lys Thr Val Ser Ala 
1 5 



<210> 52 

<211> 14 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 52 

Pro Ala Ala Asp Lys Ala Val Asp Thr Thr Ser Ser Thr Thr 
1 5 10 



<210> 53 
<211> 13 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 53 

Pro Ala Thr Asp Lys Ala Val Asp Thr Thr Pro Thr Thr 
15 10 



<210> 54 
<211> 13 
<212> PRT 



31 



<213> Leuconostoc mesenteroides 
<400> 54 

Pro Ala Ala Asp Lys Ala Val Asp Thr Thr Pro Thr Thr 
15 10 



<210> 55 
<211> 13 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 55 

Pro Ala Ala Asp Lys Ala Val Asp Thr Thr Pro Thr Thr 
15 10 



<210> 56 
<211> 13 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 56 

Pro Ala Ala Asn Lys Ala Val Asp Thr Thr Pro Ala Thr 
15 10 



<210> 57 
<211> 12 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 57 

Ala Ala Thr Asp Lys Ala Val Ala Thr Pro Ala Thr 
15 10 



<210> 58 
<211> 12 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 58 

Pro Ala Ala Asp Lys Leu Ala Asn Thr Thr Ala Thr 
15 10 



<210> 59 

<211> 10 

<212> PRT 

<213> Leuconostoc mesenteroides 



32 



<400> 59 



Asp Lys Ala Val Ala Thr Thr Pro Ala Thr 

10 



1 


5 


<210> 


60 


<211> 


7 


<212> 


PRT 


<213> 


Leuconostoc 


<400> 


60 



Pro Val Ala Asn. Lys Ala Ala 
1 . 5 



<210> 61 

<211> 13 

<212> PRT 

<213> Leuconostoc mesenteroides 



<220> 

<221> misc_feature 

<222> (12) . . (12) 

<223> Xaa can be Ala or lie 

<400> 61 

Pro Ala Ala Asp Lys Ala Val Asp Thr Thr Pro Xaa Thr 
15 10 



<210> 62 

<211> 17 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 62 

Ser Ala Trp Asn Ser Asp Ser Glu Lys Pro Phe Asp Asp His Leu Gin 
1 5 10 " ' 15 



Asn 



<210> 63 
<211> 24 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 63 

Gly Gly Tyr Glu Phe Leu Leu Ala Asn Asp Val Asp Asn Ser Asn Pro 



33 



1 



5 



10 



15 



Val Val Gin Ala Glu Gin Leu Asn 
20 



<210> 64 

<211> 21 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 64 

Ala Asn Phe Asp Ser He Arg Val Asp Ala Val Asp Asn Val Asp Ala 
1 5 10 15 



Asp Leu Leu Gin He 
20 



<210> 65 
<211> 12 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 65 

His Leu Ser He Leu Glu Ala Trp Ser Asp Asn Asp 
15 10 



<210> 66 
<211> 15 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 66 

Tyr Ser Phe He Arg Ala His Asp Ser Glu Val Gin Asp Leu He 
15 10 15 



<210> 67 

<211> 8 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 67 

Asp Trp Val Pro Asp Gin Met Tyr 
1 5 



<210> 68 
<211> 17 



34 



<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 68 

Pro Gin Trp Asn Gly Glu Ser Glu Lys Pro Tyr Asp Asp His Leu Gin 
15 10 15 

Asn 



<210> 69 
<211> 24 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 69 

Gly Gly Tyr Glu Leu Leu Leu Ala Asn Asp Val Asp Asn Ser Asn Pro 
15 10 15 



lie Val Gin Ala Glu Gin Leu Asn 
20 



<210> 70 

<211> 21 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 70 



Ala Asn Phe Asp Ser lie Arg Val Asp Ala Val Asp Asn Val Asp Ala 
1 5 10 15 



Asp Leu Leu Gin lie 
20 



<210> 


71 


<211> 


12 


<212> 


PRT 


<213> 


Leuconostoc mesenteroides 


<400> 


71 


His Val 


Ser lie Val Glu Ala Trp Ser 


1 


5 



10 



<210> 72 
<211> 15 
<212> PRT 



35 



<213> Leuconostoc mesenteroides 



<400> 72 

Tyr Ser Phe Ala Arg Ala His Asp Ser Glu Val Gin Asp Leu lie 
15 10 15 



<210> 73 

<211> 8 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 73 

Asp Trp Val Pro Asp Gin Met Tyr 
1 5 



<210> 74 

<211> 21 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 74 

Asn Gin Trp Ser lie Ala Ser Glu Asn Glu Thr Val Tyr Pro Asn Gin 
1 5 10 15 



Asp His Met Gin Gly 
20 



<210> 75 

<211> 24 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 75 

Ala Gly Tyr Glu Leu Leu Leu Ala Asn Asp Val Asp Asn Ser Asn Pro 
1 5 10 15 



Val Val Gin Ala Glu Gin Leu Asn 
20 



<210> 76 
<211> 21 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 76 

Ala Asn Phe Asp Gly Val Arg Val Asp Ala Val Asp Asn Val Asn Ala 



36 



1 



5 



10 



15 



Asp Leu Leu Gin lie 
20 



<210> 77 
<211> 12 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 77 

His Leu Ser lie Leu Glu Ala Trp Ser Gly Asn Asp 
15 10 



<210> 78 

<211> 15 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 78 

Tyr Val Phe lie Arg Ala His Asp Ser Glu Val Gin Thr Arg lie 
1 5 10 15 



<210> 79 

<211> 8 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 79 

Asp Leu Val Pro Asn Gin Leu Tyr 
1 5 



<210> 80 
<211> 17 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 80 

Pro Gin Trp Asn Glu Thr Ser Glu Asp Met Ser Asn Asp His Leu Gin 
15 10 15 



Asn 



<210> 81 
<211> 24 



37 



<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 81 

Gly Gly Phe Glu Leu Leu Leu Ala Asn Asp Val Asp Asn Ser Asn Pro 
15 10 15 



Val Val Gin Ala Glu Gin Leu Asn 
20 



<210> 82 
<211> 21 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 82 

Ala Asn Phe Asp Gly lie Arg Val Asp Ala Val Asp Asn Val Asp Ala 
15 10 15 



Asp Leu Leu Gin lie 
20 



<210> 83 

<211> 12 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 83 

His Leu Ser lie Leu Glu Asp Trp Ser His Asn Asp 
1 5 10 



<210> 84 
<211> 15 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 84 

Tyr Ser Phe Val Arg Ala His Asp Ser Glu Val Gin Thr Val He 
15 10 15 



<210> 85 

<211> 8 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 85 



38 



Asp Trp Val Pro Asp Gin lie Tyr 
1 5 



<210> 86 
<211> 17 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 86 

Pro Asn Trp Asn lie Asp Ser Glu Ala Lys Gly Asp Asp His Leu Gin 
15 10 15 



Gly 



<210> 87 
<211> 24 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 87 

Gly Gly Phe Glu Leu Leu Leu Ala Asn Asp Val Asp Asn Ser Asn Pro 
15 10 15 



Val Val Gin Ala Glu Gin Leu Asn 
20 



<210> 88 

<211> 21 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 88 

Ala Asn Phe Asp Gly Tyr Arg Val Asp Ala Val Asp Asn Val Asp Ala 
1 5-10 15 



Asp Leu Leu Gin lie 
20 



<210> 89 
<211> 12 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 89 

He Tyr Gin Phe Trp Lys Thr Gly Glu Met Lys He 



39 



<210> 90 

<211> 15 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 90 

Tyr Ser Phe lie Arg Ala His Asp Ser Glu Val Gin Thr lie lie 
1 5 .10 15 



<210> 91 

<211> 8 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 91 

Asp Trp Val Pro Asp Gin lie Tyr 
1 5 



<210> 92 
<211> 17 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 92 

Pro Gin Trp Asn Met Ser Ser Glu Asp Pro Lys Asn Asp His Leu Gin 
15 10 15 



Asn 



<210> 93 

<211> 24 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 93 

Gly Gly Phe Glu Leu Leu Leu Ala Asn Asp Val Asp Asn Ser Asn Pro 
1 5 10 15 



Val Val Gin Ser Glu Gin Leu Asn 
20 



<210> 94 
<211> 21 



40 



<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 94 

Ala Asn Phe Asp Gly lie Arg Val Asp Ala Val Asp Asn Val Asp Ala 
1 5 10 15 



Asp Leu Leu Gin lie 
20 



<210> 95 
<211> 12 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 95 

His Leu Ser lie Leu Glu Asp Trp Ser His Asn Asp 
15 10 



<210> 96 
<211> 15 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 96 

Tyr Ser Phe Val Arg Ala His Asp Ser Glu Val Gin Thr Val lie 
15 10 15 



<210> 97 

<211> 8 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 97 

Asp Trp Val Pro Asp Gin lie Tyr 
1 5 



<210> 98 

<211> 20 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 98 



Ala Asn Trp Asn Lys Gin Thr Glu Asp Glu Ala Phe Asp Gly Leu Gin 
15 10 15 



41 



Trp Leu Gin Gly 
20 



<210> 99 

<211> 24 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 99 

Lys Gly Ser Glu Phe Leu Leu Ala Asn Asp lie Asp Asn Ser Asn Pro 
1 5 10 15 



lie Val Gin Ala Glu Gin Leu Asn 
20 



<210> 100 
<211> 21 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 100 

Ala Asn Phe Asp Gly He Arg Val Asp Ala Val Asp Asn Val Asp Ala 
15 10 15 



Asp Leu Leu Lys He 
20 



<210> 101 

<211> 12 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 101 

His Leu Ser He Leu Glu Asp Trp Asn Gly Lys Asp 
1 5 ~ 10 



<210> 102 
<211> 15 
<212> PRT 

<213> Leuconostoc mesenteroides 
<400> 102 

Tyr Ser Phe Val Arg Ala His Asp Tyr Asp Ala Gin Asp Pro He 
15 10 15 



<210> 103 



42 



<211> 8 

<212> PRT 

<213> Leuconostoc mesenteroides 

<400> 103 



Asp Trp Val Pro Asp Gin lie Tyr 
1 5 



